JODERN WAR BALLOONS,

pAprn DEVELOPMENY OF A SYSTEM

THROWN ASIDE.,

HAUE

Prance In Paspt and Nardinin, and We in the

(1l Wnr, Ueed Halloons, aud Thoughi Tlirm |

Paeteis ~Thn  Ryateiis of the Grrat War
ponsia—1'Fussln Frobably At the Hesd—
pur thwn Santerm and Peculinr Slgonl Corps.

ArEuTate tnformnation of the enemy's num-

pers, wosition, and movemants s alisolutely
pecensary 10 every General commanding in war.

loons ar n means of reconnolmance were made
in the French revolutlonary wars, In Ma-

poleon's Egvetlan expeditlon, and amaln In
the Bardinlan campalgn of 1850,  Bat the
balloon ns w  practionl fector In war

fdntes from 1801, At the outbreak nf the war
| between the Stater, Mr. Lincoln summoned
| to Washington for consultation the asronaut
Thaldeon Lowe, who afterward ncoompanied
the Army of the Potomas in several pam-
palgns with Lis balloon. About the same time
James Allen of Providence, IL L., mnother
aeronant with two balloons, volunteered his
services to Gov, Sprague, which were no-
cepted, and le accompanled the Arst eall of

three months men Into the Aeld,
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However T zmerous, brave. and excellent his
way =ar be. yot, without this information, he
¥ llke Peirphiemus of old—strong, but blind.

Calknet wars are o thing of the past; here-
Vier, wer wlll mean the movementa of nations
o arms. o additlon to laying tribute on all
milabie physical force. war now presses Into
B4 eevlee nearly every scientifie discovery,
kietice slave itn most Importanl oart In facill-
ftinz the collect!un and transmission of Infor-
mtlon {n the field,

The mext great war will present many appll-
ations of recent Inventions, hitherto unknown
n the battle Aeld. Prominent amoae these
vl b the military balloon, for the purpose of
fervine the enemy's position and numbers,

eobserver, at an altitude of several thousand

will telezrnph or telephone his reparta di-
to the “eommanding General, make rapld
Kricios of the ground and the enemy's posl-
Gea. and. by means of Instantaneocs photogra-
#1,alde] by a new appliance called n telobjece

jEm, whilrli magnifies abiects at a great distance

L

o bring or @ ralnnte detalls, he will be able
fornish In a short tlme numerous phote-

nohis with which to llustrate thel_report of
poaitlon and strencth which Lis has just
i by wire.

The Acronantizal Corps seems to have been
A semi-civie vulunteer Institution, with no
definite milltary status, Each balloon train,
in immediate charee of [ta professionnl aero-
naut, wasaccomupanied by an officer with a
detall of soldlers. who acted as escort and
general assistiants to tue avrona

INMutainatiog gas was used (n ‘nicenslons
from the defencss of Waaliloetou: In ths
fleld, ydroesn. This gas was genernted !n
iron tanks, carrled on waigons, by treating lron
turnings with sulphurie scld,

The balloons were all of the captive clasa—
that !s. made fast to the ground. No ascen-
slons greater than a thousand feet were mide,
as that was Lhe leneth of the longeat calle
gsed. DBut this was suffticlent to command a
view of allZthe inequalities "of ground occu.
pled by the enemy. No obsercations from
free fight, salling over theenemy, sesm to
have bern attempted.

At the very outset of the war, the malerial
of the balloan tralnTwas excellent compared
to that of the rest of our equipment, [ts
v=hicles ware as moblleand handy as any of the
zeneral transport. The corps could Inflate and
make nascensinns wherever the army could
march. Yel as a practical means of recon-
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L LEFT-MAND PICTURE 18 AN ENLARGEMENT OF TUHE RECTANGLE IN THE RIGHT-HAXD MCTURE

Is auctent times men Luollt watch towers at |
froom which to watch any lhostile |

FrAL expesine
woact,  Dar the bellits reachied and the
mand of view oltalned were comparatively
. Selence in he last few sears has given
& means of suddenly mounting t) great ele-
ous, from which every foot of ground with-
teach of the mosl oswerfnl flold glasses ean
riearly seen, Formerly Generala conld con-
L telr reserves and supparts behind the re-
etlopes of Lills and ridges, Lut now all sach
woorltions are ws vislble to the obwerver In the
(Witon as If paraded on a lincizonta) plane,
Every finvaral fn lnttle must think ind ex-
Lls thouelits and intentlons Ly the move-
Wouf Bis Lattalions and tatteries, If he
8728 to nitack ar to retreat. to turn a flank,
A Wreak g eenitre, he must dispose NLils tronps
fngly. To the tralned and skilled ataff
fReer looking down on the field, a stiudy of
Bam disgoritioen 1n an accurate revelation nf
Ty thosehts and'intentions of the enemy.
Imztiat 1y telegraphs them to his com-
Barder, &l mmay pnrry the blow and dellver
boounter beo s,
SWotly lu lute yearsthat the advance in
iy and e wreductlon of serviceable
BUGL falsles bnve rendered practicable

BUCSiAN MILITARY BALLOGN,
o of Lnllonne i war, Yol the subject
* short bistiry which s purticularly in-
: Uig 1o Amerlcans; for we are the first
u.lu meke s pragtlcal use of war balloons.
iuesful allewpts W make use of bal-

noitring the system was nlmost a total fail-
ure, and was sbandoned after lictle more than
| two vears of bungllug experiments,

This fallure was dus eniirely to the Inck of
& corps of competent, thorougbily ineiructed
military ohservers. The Impression seemed
to prevall that aeronauts constituted A new
aud highly sclentific close corvoration. and
that they, and only they. eoald make observa-
tlons properly from m ballovn In the alr. As
n matter of fact, the seronauts were destitute
of any military Instruction or experience, They
ilid not unders*nnd what tiey saw, and from
tlhieir ignorance of military terms)and words
could not deseribe intellligent.y even what ther
caomprehended,  When they saw a Lody of
the enemy, they did nit Know whether It was
& eompany or regiment, a brigade or a corps
Andna for divining the Intentlons of the enemy
from bis formations and movezents, this was
naturally entirely beyond them.

fien, Fitz Jolin Forter and Lieat. Comatock
of the Enginecrs were both excellent obaery-
srn. They were oMoers of unusual abillty, and
ievoted themnselves with energy aud zeal to
acquiring tho socensiary knowledge and axpe-
rience.  Heth Zfrequently made reperts of
great valus, but whenever anything of un-
usual Inportance occcurred, as the ehen ‘s
movemeits on the eve of a battle, o nrofession-
al aeronnut usually ascendsd to oliserve.

Tho lant appearancs of o balloon fn the war
wai al Chancelluravilie, where Lowe usconded,
He dates his report " Balloon o the Adr, Moy
1, 1800, 2:15 P, M," Aftern confused anid
linzy deacription of the feld, In which he
mentioned great volumes of smoke, and al-
luded to the probaldlity that large Lodles were
enguged on both sldes, he rlosed with (hese
wonls! "This would be a good time for sone
stuff oMesr to ascend, If It ls desirabio 1o you,"
In thls senienee he clearly ndmite Nis In-
ability to report what hesaw, Thisx I« n sirik-
Ing example of the folly of expe stite vieir nnd
rollabile reports from untrained olservers,

Gen, E. 1% Alegander of the Confalerates
army savar 1 pever umileratond why the en-
emy [ Federals| abandaned the ues of militery
oalloons early in 18G4, afier linving ured
thein extensisely pp o thst time, Even If
the wbwervers never saw anything, they would
have Leen waortn all theov cost for the anooy-
ance and delnys they catused us In trying 1o
keep our movements out of sleht.*

It Is of Iuterest to note how siow the groat
military patlons of Buyope have heen to util-
fee the teesany which onr esperience mipght
linve tauzght them,  To the great wass of I8,
1850, and 1577, nelther Germany. France, nor
Wussia put o tloronghly orennlzed  and
equipved Lalloon detachment in the feld,
Tut of late yvears there hins boen o great awaks
enlug to the lmportance pf this subfect, Now,
overy frst-class rallitary power has equipoed
acrostotic parks, sod is busy io developlng

ayntems of both eaptive and dirigibls balloons
for nes {n war.

The material of & bal'oon detachment I war
cotixlnts of these slementa: ““The balloon, of
differsnt fabries and forms In the varlous na-
tlons ~Ench detachment osually carries two
balloons, one As & reserve In case of aceldent;
(2) the wagou for transporting the ballson; (9)
the wagon for the cable,with the reel on which
It la nound (In some ecrvicss ths balloon and
enble wavons nrecamblined: Inothers they are
weoarate, and 14} the wagona for transoorting
tho Inflating gas, which Is hydrogen in all ser.
vices, It s compressed under great pressure
and carrled in stesl tubes.  Those tubes dls-
churge by monans of a stop-cock Into & maln eon-
per tube for cach wagon., The gas is then eon-
veved by m systom of howe Into the balloom.
There are two aystema of furnishing gas 16 the
fleld. Ono ts to carrr it Io the stee] tubes, nfter
1t has bheen mnde in & denot ar nurchased from
chomical works in which hydrogen oconrs as n
by-produst feem some commercial chemical;
the othier to make the was {u the fiedd In a gon.
eralor sarrled Ina speolal wagon, This Intter
Ayrtom is open to the objectlon that the gene
erator wagons are very heavy and diffcult to
transport over any but the best roads,

Then there s (5) the basket or car, in which
Aro cartled fleld glneses, or telesoopos of ereat
power, the Instantaneous phntographle avpa-
ratus, wlegraph and teloph foatr s,
L ter, and llancos for making outline
mapa aud wrltlng reports,

In soma mervicea the telegraph and telephona
wirea are contained In the eable; in others, they
aro independent of It

‘SBevoral bleycles are generally attached to a
balloon detachment for conrlors and scouts.

Carrlor plgeons sometimes form part of the
equlpment of a deput. In omse a fort or garrl-
son Injsurrounded and besleged, the bulleons
golng out will take several pigeons and send
them back to tho beleaguered garrison with or-
dern or nowa.

The balloon depotsnre In acerialn senss
schools of Instruction for both officers and men
in case of war,

The personnel af a balloon depot usually con-
slsta of the commanding ofMeer, a company on
& peace footlne, several Instructors, and a
number of yonng officers undergoinelinstric.
tion as sclentific and practical observera, Nono
of these remaln on duty more than two or three
years. A astream of (nstructed ofMcers and
men Is passfng through the depot. Their
names are kept to he called on In time of war,

The nations which now have balloon dipdts
and are propared to sond detachments into the
fleld are France, Prussin, Great Dritaln, Rus-
sin, Austria, Bavaria, ltaly, and the United
Blates,

THE FRENCIH SYSTEM.

France jias In somairespocts Jad the march
of progress In reganl to aerostatics, The
first  balloon nsconsion was made by the
brothers Montgolfler. nonr Parls, in 17048, The
first effort to uillize practically captive Lal-
loons as a meana of reconnolssnnce was mnle
by the Revolutlonary Gevernmentin 1704,
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comes dangeronsly so when treated with rub-
ber, Some yeara ago a setlons accldent oe-
enrred with a balioon made of sllk and rabber.
When It was Lronght to the around and the
mun put thelr hands on it they recelved a vio-
lent ahock, A mioment Ister the envelope
burat into Onmes and the gan ex dloded. One
man was nstantly killed and five men serlous-
Iy wonnded, This {a the only fatal meccident
which lins po far oconrred at this park.

Tus regulation field bnlloon of 500 euhle ma
tres con.ehits costs, complete, 81,250, It s
roherical in shape and s ealled (he bail balloon
In vontradistinetion tp the kite balloon. It
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worke woll In lght winds, but cannot be used
In winds of more than twenty miles an honr,
In same winds it rlses with diMoulty and 1s frn.
quently thrown downwarnl for many feet be-
fare reeovering aolf, It s mlso Halle to spin
about Its vertleal uxis to sucli an extent as to
render olseryving didieult or impossitile.  These
disadyantages are common  to the spherical
balloous of all seryvices,

The nydrogen ensusod for Jinfinting is car-
rled |1 stosl exlinders, one notre otz and forty
centitLetresnin elroenmtersnee, nt o pre sore of
150 atmosplieres, 1t is purchased in chonifeal
works In difTerent parts of Germay., In which
hydrogen occurs as aby-product. It costs 10
rents per cubile nietre. at n pressure of 130 at-
moRidieron.

Three years ngo there was an explosion of
gns it the depot. Several hundred of these
exlinders, flied, were plled like vordwood near

the invention of Liemnt. von Slegefeld,

loon,
has beon lately Introduced, and s the best

military captive ballona vet devissd. Tia
princiun] parts are the cyxlinder, with hemi-
sohierieal extromit'es, the steorine sack, and
the tackle for suspendine the basket and at-
taching the cable

The wsteerlog snck, shown fn nlate 1, Mie
[t«elt antomaically with alr when the bal-
loon rises, Tte functlon is to keep the balloon
always with toe head to the wind,

A charnsteristle fenture s the almence of
natting, which greatdy reducea the wolght to
bo austained. A broad lelt of heavy sall.
cloth paases nronnd the balloon a lttle belnw
And paraliel to lts lovggar axie. To thin bell
two Independent wystems of cordnee Aro at-
taclied,  The nuo supportiog the hasket s red:
the cable system [+ bBlue, The llnes w the
valves are rod and blue,

Thin balloon made Its fA=st appearnnce In
the antemn manwavres of 1804, wlien It was
deseribed by our Military Attache at Ber'in.

Its adviantages are: First, that (terlses (0
any wind; the walglite are so adjonted that
the long eylinder floats at an angle nf about
twenty degrees to the horfzon, with the head
up: the wind, acting on the lower surface,
catimes the badoon to rise on the same princlple
thut a Eite rises, Secondly, thoat it Is never
theann downward, as Is freanently the case
alth ball ballvons: that It™can bo used in
winds with n velocity as Ligh as slxty miles an
hour: that 1t does not apin, but liae seadily
In the wind, lke a ahip at anchor {n a corrent.

This Lulloon has been greatly imoroved nince
Ity first appearsnce in the field. The latest
Imorovement s the addition of a small auxil-
Inry ULalloon, with kite-tall attachment, The
ohject of this device Is to increase [ta ateadi.
ness In high winds, Lisut. von Siegafeld hias
nlso devired peveral smaller balloons on the
samo model. to be used for supporting electrio
Hehts for slgnal purposes and for rustaining
xoteorologleal lnstruments at great elevations,
These would bo very uselul for fleet signalling
in the navy.

The German talloon park. or *“*Afr Shiv Di-
vislon,” na It I called, waslorzanized In 1885,
It 18 attached to the rallroad brignde. and s
diroctly under the ordera of the elief of tho
great general staff,  Is persouncl conaists of
one Held ofMicer as commandant, one complete
company on n peace footing, two instructors in
olnerving, and cleven offlcers woder lustruo-
tion as alwervers.

The course of tustroction i divided Into phrs-
feal and mentnl.  In the firet the officers nro
practised In making ascenalons In all kinds of
weather,  Some men can  Hever acceustom
themselves to the swayine and spinning of
balloon In hizh winds. They become violent'y
seast~k and Iocapnble of olwerving anytlilne,
Sush men are prowpily sent back to thelr regl-
ments and replaced by others with stronger
hieads nnd stomacha,

In the mental instruetion thie officers must
study rhe march and battle rormstion oy all
military nattons and must learn o deduceo cor-

rect military conclusions from imperfect ob-

!

ENGLISH EALLCON W

when two compaules of aeronants were or-
ganized. One of these, commanded Ly Capt.
Contelle. was at thesbaltle of Fleurus [le
sscended tn a helghtlof 1,500 fuet, and suc-
ceasfully reported the streigth

Gene=al, Ue snys In hls memolra: “The bal-
toon hnd n demoralizing effect on the etemy,
who came to the idea that he could do votlklng
without belng seen."

1t 1s strange that afisr this successfal ex-
periment the ballson took no part in the cam-
palgne of Napoleon or in the Crimen,  Sixty-
five years later. It reappeared in the Itullan
campalgn of Napoleon 111,, but seems 1o have
been forgotten agaln in the disastrous war
with Germany, The use of balloons fn the
aloze of PParls belotigs more to the domain of
ihe portal department than to military recon-
nolasance,

France Is now thorouchly allve ta the im-
poriance of military bailoonineg.? She main.
talr s perhaps the lnrgest and most expensive
aerostatic park In the world: but, unforgu-
nately for the Inguisitive, the entire estahilish-
ment s guarded with tie utmopt wcreny.

In war each important furiress and each
army coros will s’ e & halloon detnchment,

The French ballooo Is made of silk, coated
with & varnisn whose composition s secret,
The basget {3 swune on the trooose syatem,
between two wooden spars. Thia methind of
swineing 18 suppased to diminlsh swaving and
sninning. Ruossia and the 'nitwl States fol-
jow the same aystem. Great Britain and the
nations in the Triple Alllancesuspend the bas-
ket directly from the iron ring to which the
net is mmle fast. The reel §s workel Ly a
steam engine. This and the
wagon are very Leavy., and can be uged only
on good roads. The French also have intro-
ducerld lately thesy tem of carryving com-
pressed Lydrogen fn steel tubes, The obseryver

and mwove- |
ments of the Austrian army to the Frepch |

EAN  gonherator |

| the barracks In charge of n sentinel,  Farly in
| the morningJwhile a hlel wind was Blowing,
| without any appasent cause, the entlre 1 4
| erlinders cxplivled with o fearful report, -

Ing the cronnd to quake. shakive houses and
breaking windowsat acossiterabile distance,
Quite mlraculously. no one was killed, or even
Injured, though the fragments of the exlinders
wero thrown with great force for several Lun-

BALLINON [ sSE,
UNITE! WTATES,

dred vards In every direstion. 8o for an the
publle knows, no satisfactory esplpuntion for
this romarkably explosion hins ever been foond.

There are clht wagons in a feld bhalloon des
tnehment,  One for the balloon, one for ihe
ree] amd zabile ithe reel is worked by Land hy
sixtown men; sixghundred metresof cable zan be
roaled apdin twelve or fifteon minttes): ond slx
In peace twelve In war) for ans. Ko L owagon
| enrrles twenty ovlinders. Six wagon londs of
] vns are necessary to 1 the balloon,  Reserve

supplies of gas ore enrrlod with the ammunt-
| tlon parks of the ariuy.

BALLCON WACGON EHOWING

1 connected with the groond Ly tele
motd telephione wires wound with the ciolie,

NOW VIHUSSIA Witks
The bLallpon p rk of ke Prussian ariy s
1y Herlin. 1t is intended to furnish each fnte-
pondent army In war with a ticld Lalloon ilo.
tachimont.

The balloon s made ofn specinl fabrl:,
oomiaged o f two thicknepses of cotton clinh,
conted Swith rubler, It dp atrouz. Juralile,
| mpi sbsolutely sas UgLt.  The auly ehlection
| whilit can be urgsd agatnst It ls 1ts welght,
| It is the houviest fabrle used for thils purpuse,
1t cossesses the advantage of not stirscting
eloctricity from the clouds,

Silk belug & higluy electrls substauco be-
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UNITED HiATEN,

DOUBLE
Aty Is wpnlled exten
I'hclogrn

Inatantannatis plaotog
alvely dn amelitery T

taken vert! ally downwand nro falrly good mnpe, |

Wikl ¢
the frop

The mothod of taling phiotograg

imllocn s Jogenlons, A cmedlenmera 14 sorewed

th the satock of with s hinmoier look,
| The oleerver puts the sk we bew slonidoy,
| Mlghtson the oluwel, mtol mokes the o gosure
| by puitieg the tricgor.

A pleture of ths monmgent to thv  Eme
peror Willlam  wis  taken olth o telescypo
objective, It Im sl thint plorures tekon with
this instropment will shew the detalls of &
fortreas, nuimber aidd pousition of guns, &o , st
o distunce of =ix miles,

A addition o the ball balloon, the Kits Lal-
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| servations, For
tlons mny often s

lose'y surmlssl from the
ufantey, onvaley, artiitery,
“romsuch deta i good obsercer
b alle 1o tell I the noemy intends lo

aild
where Liv stands, advanie, or rotreat.

fieht
| They are earefully {ratr vl tn repoart ouly

atint may be of valie or Intervsting to the comn-
| wiatling General, und in wording reporta ne-
i to unifor u, aceentwll sistem, so us (o
| eHminate mistakes as far as ionsible,
the vehicles are modelled wfter artillery
rarclasges andIean work vier any pround prac-

Thoe miwt sallent”fentures of the German
Palloon Corpe are e Hehtoess nnd wobility
nf the carfleg-s and the great care aml Lo
phighiness—with  whick the olservers are se-
lectod and  Indtructed, In  these Imipdriant
particulass It probally excels all other armics,

GHEAT NUITALN W oull NALLOONA,

The balloon departmoent of Great Heltaln s
it Aldersho , wider the Hoyal Enginoers, The
ballaon Is made of goldlicater's skin, alileh is
mile from the 8 oman the ux, drossed and
aroparedl by a secrot arocess, It 1y the liehtost
atir] In some respects the Twst materlal for bal-
loons, Hut 10 line the disadvantice of belne ovs
pensive and very pearishiible, It cannn’ stand
vxpoayra o had weather atd rovgh use in the
flehl, The ballvon Is sphierloal,  The basgot is
susponded droctly fram the ring,

Compressed Livilrogen for laflation Is carrled
In long steel tubes,

The Lalloon aud haad reel are carried In the
spme wagon,

Tne Encllsh materinl and organization are
excellent, The Engl sk litend to mhke exien-
alve use of balloons fo futiore wars,  Thelr binl-
Yoy detacliment s freguently ussl In wanoon-
vres at Aldershot anild in othier poris of the

Vopuntry, This In an fmvoriant fenture, as it
| o the oliserversni opportunity of learning
Jeelr busiiiess proctivally,
NRUSRIA™S HALIAWIN CONIW

The lipperial ordor os'ablishing the Nusslan
aerontic park I8 dated May 4, 1890, This
nrifer v worked onut In omtnute detall, under
Aftvane on hvandinen, covering the material anl
versnnnel of the lalioot corps,

The Huaestan balloon 15 mace of slk coated

| withovarnisti, Tt In Jarger oo the 'russlan

bnlloon wod earries two and sometimes three
| men,  The hulloon and reel wagnns are wep-
| arute, In the fleld hydrogen s supplied frem
| 0 eenerator wagon, Al the velilclos are unus-
undly Leavy sud will protmbly be very diflenld
10 transport in a coautry so poorly ruppiied
with gonod roads ps Huviln,

e basket fs bung onltlie tenpeze princinle.

I'hie aerostatio pork ts directly onder the di-

rection of the elactric sention of the Enginrer
Corns nnd s divided bite fortress sl feld de.
elunenas,
v arder "specifion one of 1he olijents
af the vark Isihe tacoretienl amd practiesd
tralntoe of oMoars teinvoratily attechiel w It
I aerostatio durys Klehit ofoves, Caotains nre
Lliutennnis  gie ecustuntly under fustruceiion
for n perled of ono year, To additlon to these
Lhie eommmit Hine tionerals of dboarices colunels:
Py bl oo detachuents macs, 0 thelr disero.
o, otder oMeers for sbiort 1eens of Inetrie-
tion s oheervers, A et af all oifloors who
b Viwd g P tni] elids duty s isin
It War Minbrey. feam whivh
| aletmll B tline or swear. and 1 s ford
| aadl aMivors for s aluey who Luve not served
wiile ther park b thiee of peaos. This feguln
tion slows. liow Tally Musstn sy seechates e |
weecnslty Wl 0 oorgs of wraioed and nstrueted
ulwprvers i war,

The twlioon park of the botlan arisy s under |
the Hneinese Corne,

The Lalloon Is made of Chiua silk, contod with
vl 1. iU must have the power 1o ascend
and descand 500 ueters lo ten minuies.

Tho generel ftenturer of Loth muierinl and |

| personnel are slmiisr to thoss deseribed, i
| Austria and Eavaria bave well umh:m.dl

iy = kvt

wloed for

et ade.

>

balloon® parks, organised on the’same princtnle
as those of other Enropean natlons,
UNOLE BAM'S WAR DALLOONA,

The United States have the vounmest war
balloon entablishment In the world, 1t was or-
ganlted by an order, dated headauarters of the
army, June 8, 1802, It Is directly under the
Chlef 8lgnal Ofeer and s part of our fAylag
field telegranh train,

Our balloon detachiment made ita first ap-
pearance al the Chicage Exposition, where it
attracted nuch attention, The first ballnon
was calied the General Myer, after our first
nlghal officer, who devised the code of viaual
slannls and organtzed the corps, bath of wlich
proved themselves most eMelent during the
war, This ballson was made of goldbeater's

i ]

tainly the only one withoul privates. Put If
1t In golog to handle ballopan It must abandon
this unique distinetion, and got somo men, 1f
Congress will not leglslate them, probably the
line of thearmy, who do the dirty work of
marching, kUlng, and belng kilied, might
lend them,

The next guestion fs, how we are t» supply
thie necassnry corps of trained and instructed
olsercors In war. An yvei, this guestion has
not Leen conaldered, [t In Important Lo have
a good gun, but “*the man behind the gun*
must nol be forgolien.

The entire subject of organization. porsons
nel, selection amil instroction of observers for
our balloon detachments (s ar yel In A nalu-
lous conditfon. We are just where we were
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tkin.  After belng In use a little more than two
yeara (it rotted to such an extent as to become
anserviceable, This sxnerlence will probably
result In the abandonmentef this mnterial.
The balloons lately ordured and now ln use are
mnde of #llk.

After the Sxoositlon the ballnon park was
estalilishied at Fort Itiley. Kan, Hut this loeal-
Ity was sonn abandoned hovause of the prevall:
Inig hileh winds, which rendered ascenstons im-
practicable for many days In the yaar. ‘The
park la now_located at Fort Logan, near Den-
ver. Col.

The vermanent plant consletal of) ang apoar
ratus for generatineg hydrogen gas from zine or
fron tarnings by the use of sulphurie acld, the
compressor for forcing gas into the tobes atn
pressure of from 100 to 110 atmospheres, and
the balloon house, a bullding large enough to
contain an inflated balloon, In this waya
balloon mav be nsed for many days without re:
filling, and at the sawe time pe protected from
the weather,

The materlal for the flald conslats of the bal-
loon, of about 19,000 cuble feot contents, the

hand reel and 2,500 yards of wire eable, and the |

wteel exlinders for the compressed gas,  Fach
eylinder |8 night feot lonyg and has the contents
of onecuble foot. The'telegraph, telephione,
and photngraphle Instraments,

The basketlls suspended on the trapeze prin-
vlole, and Is an Ilmprovement Jon hoth the
French and the Rusa’an sy stems,

Six wagons are requlred to transport the ma-
terlal,. One s for the balloon and reel, four
wagons for =as. Each' wagon carries thirty.
four of the stesl exlindess, It reqalees the vas
from three wazons to Inflate the tslloon. ‘T'he
fourth (s held in resorve to replonish leakage,
The escort wagon eontains the Jspare balluon
and the various tools and lmoulemnnts,

The wogons are all of;the patiern Xnown as
the “‘army escort wawon,” elleghtiy modified
arcording to thelr specinl uses,

The use of the army wagon is a geoat advan.
tage. as In ense of war disabled wagons can be
replaceld from the quartermaster's tealn,

The versonnel of the field detachiment. as
propused Ly Capl. tilassford, consists of;

in 1881, We have balloons, gas, and wagons,
or are In o falr wiy 1o get them; but the {me
portant polnt of praviding the man behilod the
gih-—more properly. the man in the balloon—
has recolved but little attontlon, It will not de
to defer these questlons untll war |s upon us,
The more complizated aud sclentific war hos
comes, the more dlfficult (L Is to devise means
to moot Ita onigencles.

We are unfaue amone nations In that the
vital queetion, What shall constitute n wap
fuoting for our army, ias never been eonsids
ored or settled by our Government, If we
went 1o war to-morrow no man Iln or out of

| the Governmeat could say what nomber of

men shall eonstilute a company, troop, bat-
tery. reglment. or any of the higher units of
command for our army In war. Yot on the
defimite settlement of thess primary figures
of oraanization must depend the arrangement
of nll  the Indispenkable supply departmenta,
vie.. ordnance. quartermaster's, commles
siry's, nnd medical.

To return to the partieular question of a bal-
loon dotachment 0. n peace footing, 1t should
be under o slgnal officor, who should have np-
der Lim one ¢nmpany of three ofllcers and the
r gulatlon number of men, There should be
Lesldes nn oMeer as theoretieal and practical
Instructor in observing, nnd o nuinmber of Lious
tenants under lustruction.

These ofMcors ahould be detallsd from the
Hne only for periods suMclent to perfect them
in a knowledge of thelr oartleular duties

" inly offizers who!take a spocial luterest In  this

ducy should be detulled,

A speclal conrse of observiag micht be made
n part of the instruction atthe Iofantey and
oavalry school at Fort Leavenworth, whers

| the largest nnmber of ufficors at any one poss

It the army s to be found. A balloon detacha
men., {f not stationed Jpermmanen.ly at Ford
Leavenwaorth, might make snnual visits to the
school of sufMclent leneth to allow the student.
oficers an opportunity for practical experionce
in Lalloon!neg.

Thuecostof a fully eqmipoed bhallonn detache
ment i consideralily less than that of a lighe
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LOWE'S MALLON,

LW OBSENAVING THE BATTLE OF AEVEN 1IN,

One signal oMeer. In command of both deld
and telegraph traln and salloon detachment.

One Livutenant,

One asronant,

Three stennl enrgennta

Twelve or more privates,
privates In the Slensl Corps

Our balluoa vark I8 under Capt, W. A,
Glasaford of the Slgnal Corgw. e is an
officer of known abllits, who bas deviobed hiln-
soifl to his task with zeal and industry. e
har vislted Franes and Eualsnd, wud stadicod
thelr ballonn systems as far as poss!hle,

e balloen  santerial  wlhiteh e Stgnnl
Corps has  adopteld is exeollent, In towe
respoct 4, Improcements hnve beon mmle on
Eurvpean metbioin,

iMere are no
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TN W AN LAY WITIE A

VST WAl

s,

tho
Inast o trind,

will give the Germsn kite Lniloon and
cotton rultmrconted fatirle at
Al that is peedod s a Jiberal
frot Conrress Wit sufticie
=tgnnd Corps van Tm r

itomorey, the
1o furnlsh as

ioun

govnd mateving nw the world afMords,

But who e to handle tneswintoresting sel.
ontitty mpulinoees when ww gn b0 war? bt
ontivie gquestlon of mititary Inllooning e as

Yy oriles

wlgned o the Blgual Corp Hut by
nourfvas eccentrl City of pur sreanldation snd
laws, that corps fes oo brivates, 1t s gon.
avwed  entirely  of commbssioned officers nud
serzeants, It &5 probably the most exclusive
milltary orgaoization o the world, saud cer-
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| thonsand
It 18 1o Lo bhoped thint we |

| miraek by
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battery, Yt ite usefulness In war might be
vastly greater.
VULNERABLATY OF BALLOONE,

The eeneral lapression prevoila that bals
Ioans will be tn great Juuger of belng destrovod
Lr the fire of the enemy In war, This is o
mistnke, A balivon inthe ale is s very difl-
sult target tohit. Captive ballnons in way
will generalls le attackel by field artillery
firlne slirnpnel.  AL'short ranges, If the Lal-
Ioon i allowed to Ny Wieh, the guns catnot be
clovated sufliclently  ta ronch ity  The some |
eaually trueZnt long retices, when the gaa
it bo elevated to nearly ita Hmit o get the
range, A Lallesn af thess rangoes, several
foet In the air, Is entlrely out of
rencl, The Al cultles of striking a balloon
arn groatly (nereassd when It 8 kept in moe
thome 1 the caldes wagon Lo eotstantly driven
in nuy direction and the reel worked ot the
aome thme, sops toplay  the balloon up and
down theonel o dlstanes of =everal handred
feet, the artiilery will inve o very dificalt
tareet Lo Ll

Evea when steatk by artillery crojeetilos,
a alloen does net come down with a rush, bug
pettien eradually to the earth, and W moss
Iustances the observer In e Laskol, unless as-
tunlly struck. woulil not b hurt,

A great nuuber of exiwrhiwents with artillery
fire agaluet captive batlonns have boon trisl la
the lnet few venrs,  As the resalt i6 may he
staced thot o balloon ls sule at s distancs of
fonr thogsand paces,n o over two miles,
and nt an elevation of elent hundred yard s,

A tradned nnd ekill=d observer, with the bess
enn diatingslsh  the thres nrms and
rotehily ectimate numbers, I ordinaty wenth-
e, At frone eleht 1o nine mitles,  Heneo, nftor
fewplnge ottt of ranee, the observer can see pig
or seven antles Dot renr of the enviny's wde
vaney urtli'ery,

In ai exveriment o Eogland, a ldloon an=
ehigrsd st shoet ennen and low #lesatlons, wns
dor eonnditio bl Lo thie gun, was
o two shrapnel nnd
It Nl e, same
Whie bimifann
S ol uutdl
i these fehils

vninpany,

plassos,

{3 e
ol them .
AROHK Bl Iy
awenty 1

Iy dlermany an
v, BTl ke o
yards 1 ocacnn ot grodtud An fiTteon imlne
Pres and Lodd tioree Shetieditie Jolvs i the onie
velnia, Fenrese b abent fifteen baidred difly,
aach hutiet pradobdy snde two hiole

Hodes Soow cmllodn Sa b arted Gn promutly
ol the spot el boes of as repiesishid trom
Libbm W=, S0 1l M need not aveessarily ro-
pran b otdt oF waes Tor tnnes thinh o Few' i tes,

As for tho obsetves bt s il ita nreitllery
Ire hie An et landad s mify bt 0 b L kot thinn wlien
on terrn Brina, Atcdlevente indbhiniol expedct
to himve Low Bife dusured Inoa battle iy more
Lthat Bis coanrades,

Frederich 14 eend wlves nm B ownr mnxlin;
*You dunnol gmy t el forn gond gyt
Wo ran sav Lods witioedunl truth to-dayv;  We
CanEul pay toos muel for the best pusaible syse
win L f miiltary ballooning.
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